mize profit. Kald and Nilson (2000) indicated that performance is a means of profitability. But the maximization of profitability cannot be the only goal of companies, because that can be achieved by selling shares or investing in bonds while earnings per share decrease. Maximization of earning per share is another aim of a company. Yet earning per share does not consider the risk, period, and timing of the expected income. The maximization of market value of a company for shareholders is another aim (Brigham, Ehrhardt, 2002) . While growth can also be viewed an aim, many companies once prone to growth have gone bankrupt. Productivity is one of the most important aspects of the economic life of a society. It is crucial for the survival and prosperity of firms. Therefore, productivity is one of the main goals of companies. Kaplan and Norton recognize that a single measure of performance cannot offer a comprehensive perspective of the critical mission of an organization (Kaplan, Norton, 1996) . As a result, business performance must be evaluated with multidimensional perspectives. In this study, the four measures of profitability, productivity, stock returns and growth are used to evaluate the business performance of the Turkish manufacturing industry.
The performance of the firms were affected by many factors, such as the financial structure of the organization, management style, quality, innovation, research and developments (Shaker, Covin, 1993 and , debts (Toy et. al., 1974) , (Opler and Titman, 1994) , cash flow (Salmi et. al., 1997) , firm size (Günçavdı et. al., 1999) , environmental situations like dynamism, complexity, hostility (Luo, Park, 2001) , and some unobservable factors like corporate culture, access to scarce resources, management skill and luck (Jacobson, 1990) .
In this study, the relations between performance and predictor variables in the Turkish manufacturing industry during both economically stable and unstable times were investigated and compared by multivariate statistical analyses.
The Method
Canonical correlation was used for the analysis. It seeks to identify and quantify the associations between two sets of variables (Johnson, Wichern, 2002) . It is the most general method that can be used for both the metric and nonmetric values of the sets Y (dependent, criterion) and X (independent, predictor) (Hair et al., 1998) . While canonical correlation is used for explaning the relation between dependent and independent variables, it explains not only which independent variable has an effect on which dependent variable, but also which independent variable has a greater effect on specific dependent variables (Levine, 1977) . It is similar to multiple regression analysis, except that there are several variables on both sides of the equation, optimally weighted and combined in a linear fashion to produce the highest correlation between the linear composites of the two-variable sets. The formulation is as follows. υ=α΄x and v=γ΄y are the linear composites of the sets of the variables, where α and γ are the coefficients similar to the coefficients of linear regression.
The optima of the function are found by means of Lagrange Multipliers λ 1 and λ 2 . The Lagrange function L and its optima are written as follows;
The solution of these partial differentials results in an eigenvalue problem. The solution of that problem gives p 2 . The vectors α and γ can be obtained from the equations by substituting p 2 . These vectors are called canonical coefficients and maximize the linear combinations of the variables.
The Research
The firms included in this research were chosen from the Istanbul Stock Exchange's (ISE) list of traded companies in 1996-1997 and 2001-2002 . These firms are also among Turkey's top 1000 major manufacturing companies. Data was collected from the journals of the Istanbul Chamber of Industry (ICI) and the Year Books of Companies of the ISE. The research consisted of two parts. In the first, 120 manufacturing firms were randomly selected from the top 1000 manufacturing firms in the industry. 17 firms were taken out as outliers using a 5% level of significance by a test of Mahalanobis Distance. Canonical correlation was applied to the sample size of 103 firms in 1997, an economically stable period in Turkey. In the second part, canonical correlation analysis was applied to the data of the same firms with the same variables for the year 2002, during which Turkey was economically unstable. The sample size was 68 for the second part, as some of the firms included in the first analysis, due to the economic crises of November 2000 and February 2001, had either gone bankrupt or been removed from the list issued by the ICI of Turkey's top 1000 major manufacturing companies. Finally the results were compared. When the first analysis was applied to the sample of 68 firms used in the second part, there was no change in the results of the analysis. Therefore, the sample size had not been narrowed.
Study Variables
The business performance of Turkish manufacturing companies was measured by profitability (net profit margin), productivity (gross value added per employee), growth (value added growth rates), and stock returns (market value / book value; mv/bv). Value added growth rates for both terms were deflated by the inflation rates given by the State Institute of Statistics of Turkey in 1997 and 2002. Predictor (independent) variables that were thought to affect business performance used in this research included current ratio (total current assets / total current liabilities), leverage (total liabilities / total assets), cash flow ratio (profit before tax + depreciation + expenses not requiring cash outflow / short term debt + long term debt), firm size, machinery plant & equipment per employee (mac & eqp), inventories turnover, and research and development (R&D).
Assets, shareholders equity, value added or sales can be used to measure firm size. Spearman rank correlations show high correlations between the ranks of the firms according to these four variables (p< 1x10-4) for both of the terms. This shows that any one of these four variables can be used for firm size. In this research, the average of the ranks of the firms was used to reflect the effects of all the variables. The largest 48 firms were represented by 1 and the remaining 55 firms by 0 in 1997. In the second term, 30 firms were represented by 0 and the 38 firms left by 1. Similarly, dummy variables were used for the firms that either have or lack R&D investments, respectively. Machinery plant & equipment per employee was used to measure the level of technology and industrialization of the firms.
Results of Analysis
For the analysis the SAS System for the Windows V8 statistical package was used. Table 1 displays the means and standard deviations of the variables for both of the years. Two economical crises took place in Turkey, one in November 2000 and the other in February 2001. Many small and large firms were affected by these crises. Interest rates inceased rapidly, production capacity rates decreased, bankruptcies were seen in many areas and unemployement increased. With the acceptance of a fluctuating currency rate in February 2001, firms that were already in debt extremly were driven into it further because of the rise in foreign currency, leading to many difficulties with solvency. Consequently, the year 2002 was economically unstable. When the two years are compared, it can be seen from Table 1 After removing outliers, the normality of the variables were tested by Shapiro-Wilk, Kolmogorov-Smirnov, Skewness and Kurtosis tests. Tests failed to find a 5% level of significance among the variables except for growth and leverage. Transformations helped the variables to pass the tests. Since there is no great difference in the results of canonical correlations between the original and transformed variables, the original variables were preferred in the interpretation.
Multicollinearity becomes a problem when the variance inflation factor is greater than 10, the condition index is more than 100, or tolerance is less than 0,10. All the tests show that multicollinearity was not a problem for either the dependent or independent variables for both terms. Table 2 . PearsonCorrelations Between Performance and PredictorVariables *significant at p<0,01 ** significant at p<0,05 Table 2 gives the results of the Pearson Correlation Coefficients. According to the table in 1997, there is no correlation between growth and any other variable in the analysis at a 5% level of significance. There is a highly significant positive correlation between productivity and cash flow, size, mac&eqp and inventory turnover. The correlation is highly significant and negative between productivity and leverage. Profitability has highly significant positive correlations with cash flow, mac&eqp, current ratio, and firm size and a negative correlation with leverage. MV/BV has a positive correlation with cash flow. The table in 2002 shows that there is no correlation between growth and any other variable at a 5% level of significance. Highly significant correlations exist between productivity and cash flow, leverage, current ratio, size and mac&eqp. The correlation between productivity and leverage is negative, while other correlations are positive. There is a highly significant negative corelation between profitability and leverage. Highly significant positive correlations are obtained between profitability, firm size and current ratio. There is a positive correlation between MV/BV and leverage. variables in measuring business performance. Although the contribution of MV/BV to its canonical variate decreased in 2002, the contribution of firm size and current ratio to their canonical variate increased. Growth was not an important performance variable for either term. While profitability was a more highly significant variable than other performance variables set in 1997, productivity was as significant as profitability in 2002. The variables in the predictor set that most affect business performance in both terms were cash flow, leverage, current ratio, and firm size. While cash flow was the most significant variable in the predictor set in 1997, leverege was as significant as cash flow in 2002. Mac&Eqp was one of the important variables in 1997, but it was less important in 2002. R&D and inventory turnover ratio were not significant in either term.
Discussion
The results of the study show that business performance can only be explained by profitability in stable times and profitability and productivity in unstable times. Profitability is a measurement of the sales performance of a firm. Cash flow ratio, the most important variable in the set of predictor variables, revealed its importance for decision makers. Cash flow is the ability of the company's cash reserves to cover a company's debts. In the long term, the ability to fulfill these responsibilies depends on profitability and debt. This ability allows for survival in unusual times. Cash reserves are also important providing raw materials and equipment in convenient conditions, and to utilize cash discounts for suitable investment opportunities.
Leverage ratio shows the extent to which debt is used in financing the company's total assets. An increase in this ratio means that the debt and the risk level of the company have increased. This causes a high interest rate risk in receiving credits. It is assumed that 50% of leverage rates are generally normal (Bolak 1998) . A firm with a high earnings rate would maintain a relatively lower debt ratio because of its ability to finance itself from internally generated funds. Therefore, a negative correlation arises between debt ratio and profitability.
The value of current ratio shows the ability of the company's total current assets to cover its short term obligations. A high current ratio is beneficial for companies paying short term debts, but very high values indicate that the company has idle funds which are not being used productively. Gen-erally, a current ratio of 2 is assumed to be sufficient (Helfert, 1977) . In developing countries, because banks prefer to give short term debts, a current ratio of 1.5 is considered acceptable. The mean of current ratios in this study were 1.78 and 1.61 in 1997 and 2002, respectively. This ratio is positively related to business performance. While current ratio has significant correlation only with profitability in 1997, it had significant correlation with both profitability and productivity in 2002.
This study determined that there was a positive correlation between profitability and firm size, and a positive correlation between profitability and mac&eqp. In competitive areas large firms have more advantages than small firms. Because they have large market shares, they earn more. Large firms can work without high competition in areas where high equity is necessary; this provides more profitability. Large firms are more innovative; spend more on technical innovation (Co, Chew, 1997) and more professionals. Technology investments reduce costs, increasing profitability. In addition, growth in sales decreases unit costs, increasing profitability.
There are contradicting publications in literature concerning the relation of profitability to firm size. While Hall and Weiss (1967) , Schmalensee (1989) , Lirely (2000) , Fink and Koller (2002) mention the positive relation of firm size to profitability, Osborn (1970) , Elliot (1972) , Toy (1974) , Dhawan (2001) , claim a negative relation. In Kaen and Baumann's (2003) study, for nearly half of the manufacturing firms examined, profitability increases declined as firms became larger. For most of the remaning manufacturing firms, no relation existed between size and profitability. They also found that profitability is negatively correlated with the number of employees for firms of a given size measured in terms of total assets and sales.
There was a positive correlation between productivity and firm size, mac&eqp, cash flow and inventory turnover ratio, and a negative correlation between productivity and leverage ratio. Technology investments provided more products with less manpower. Large firms spent more on mac&eqp. In the manufacturing industry, technology and innovation investments improved productivity in services and operations. In this study, no correlation was found between R&D and profitability, R&D and productivity. This was an unexpected result, because innovation is the main strength of companies in competative areas and R&D reflects this strength. The studies that were done in this area show that R&D expenses have a positive impact on business performance. Co and Chew (1997) determined that firms with above-average sales growth had above-average R&D intensity and vice versa. Blundell, et. al., (1995) determined by using the data between 1972 and 1982 that there was a positive correlation between market share and R&D expenditures in the British manufacturing industry. The same correlation was confirmed by Hall and Vopel (1997) by using the data between 1987 and 1991 for American manufacturing firms. In our study, 63 of 103 firms in 1997 and 61 of 68 firms in 2002 had no R&D investments. This explains the absence of any correlation between R&D and firm performance. R&D investments are not profitable in the short term. It is a long term process. Rapid improvements in information and technology in the modern age requires permanent investment in information and technology. Due to the insufficient resources and lack of communication between universities and industry, an R&D tradition could not be established in Turkey (Oktay, 1998) .
From the relations between productivity and leverage, firm size, mac&eqp., it is possible to draw the conclusion that because large firms are found to be less risky, they can receive credit with lower interest rates, and that because small firms can only obtain credit with high interest rates, their production costs become excessive and their productivity decreases. The existing literature on the positive relationship between productivity and leverage asserts that increased debt can lead to an increased managerial effort in operating the firm by additional investment in tangible assets, thus increasing productivity (Anderson, Prezas, 1999) . Also, firms that experience the disciplinary effects of debt will manage their tangible assets more efficiently and will have more productive workers (Winn, 1997) . Other factors that have effects on productivity include the education, skill and capacity of workers, and openness to new investments (Haris, 1999) . Fortine and Helpman (2004) , Brynjolfsson and Hitt (2000) determined the direct impact of technology investments on productivity and Bernstein (1998) determined the impact of the quality of workers, R&D, and firm size on productivity.
In companies, money flows from cash to inventory and long term assets, then returns to cash through the amortisation of long term assets and the sale of inventory. Inventory turnover ratio analyzes how many times the company's inventories have been sold in a year. A high value of this ratio indicates the profitability of the company. Inventories are low liquidity entries in assets, therefore high inventory turnover ratio is positive. Low inventory turnover ratio causes the cash flow to slow down, increasing the need of net working capital. Because an increase in inventory turnover ratio decreases inventory costs, it increases cash flows, profitabilities, and productivities. Hitt, et. al., (2002) determine the positive effects of technology investments on inventory turnover. In our study, while inventory turnover had a correlation with productivity in 1997 at a 5 % level of significance, it had no significant loading to overall business performance.
Market value/book value is the proportion of the price of a share to the shareholders' equity per share. The ratio is a good explanatory variable to measure share performance (Gagne, Reddy, 1999) . It is possible to see high MV/BV depending on a feeling of confidence for a company, but a ratio over the average shows that the price of share is expensive, while a ratio under the average shows that the share is cheap. Sector (Ray, Tsay, 2000) interest rates and expectations are effective factors in determining the market value of a company (Stock, 1981) . Chan et. al., (1992) , Fama and French (1992) stated that MV/BV is effective in expressing expected income. A firm's owning a high value of MV/BV indicates the expected income of shares. Fama, French (1992) Morck, et. al., (1998) and McConnell and Servaes (1990) determined that this ratio is affected by income. In this study a high correlation was found between MV/BV and cash flow in stable times and MV/BV and leverage in unstable times. There was no significant correlation between MV/BV and firm size in this study as cited by Loughran (Trecartin, 2000) . Because smaller firms are riskier than larger firms and because of the relation between risk and revenue, smaller firms may be more profitable than larger firms. The amount of dividents paid to shareholders from net profit may be more in smaller firms. This could be the reason for the lack of a relation between share performance and firm size.
No significant relation was found between value added growth rate and any predictor variable. Of the firms, 46 had negative growth and 57 of the firms had positive growth rates in the sample from 1997. When this sample was divided into two groups, firms with positive growth rates and firms with negative growth rates, it was seen that highgrowth firms have higher profitability, productivity, MV/BV, cash flow, mac&eqp, and current ratio than the rest of the firms. However, such firms have higher leverage than lowgrowth firms. This result does not appear in the sample of 2002, an economically unstable period. Barney (1991) and Wernefelt (1984) determined that qualitative manpower, experience, competition, instutional substructure, and management are the factors of growth. Griliches (1994) ascertained that the basic factors of growth are technology and R&D investments, which provide improvement in productivity, and the development of new products and new processes. Long term value added growth rate's continuity depends on the improvement of new technologies. Since R&D investments are poor or non-existent in the Turkish manufacturing industry, the effects of R&D on growth could not be perceived by the analysis.
Conclusion
Performance measurement is crucial for companies. Companies must measure their performance multidimentionally. Profitability, productivity, stock returns and growth are the common targets of companies. These indicators can be used to measure business performance. Our study shows that, among these criteria, the most important ones are profitability and productivity for both economicallly stable and unstable times. There are many factors that can affect the performance of organizations, such as cash flow, debts, firm size, quality, innovation, R&D, corporate culture, etc. Among the factors, the most effective ones investigated in this study were cash flow, leverage, current ratio, firm size and machinery and equipment. However, productivity is important as well when the economy is stable, and profitability almost determines business performance. But when the economy is unstable, productivity is as important a criterion as profitability. Similarly, cash flow, leverage, current ratio, size and machinary and equipment are critical factors in improving business performance. While cash flow is highly important when the economy is stable, leverage is as important as cash flow when the economy is unstable. Even though the effect of firm size and current ratio increased in unstable times, the effect of machinery and equipment decreased. The results of the study indicate that business performance has a positive correlation with cash flow ratio, current ratio, firm size and machinery and equipment, and has a negative correlation with leverage. Although it was not in the results of the study, business literature emphasizes that R&D investments are urgent for long term success.
Limitations of the research:
More non-financial indicators should be employed in the analysis.
More predictor indicators should be be included in the analysis. For instance, sales returns or average defective ratio, which measure production quality; absenteeisim, number of employee-employer disagreements or number of accidents, which measure quality of work conditions; experience of top mangers, maturity, qualified workers for growth, salaries of employees or contributions to social associations, which measure the social aims of firms.
In this study, data were collected from Turkey's top 1000 major industrial enterprises, to the exclusion of relatively small enterprises.
